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Flight Equipment: IBIS
IBIS: Integrated Balloon Imaging System
Built by me and a student
$95 @ Walmart
Replace shutter button a timer circuit from model rockets

Balloon Flight
System
Design is variable, but 
the basic elements are:
Balloon
Recovery System
Payloads
Comm System
12 lb mass limit
Balloon
Flight
Profile
A flight consists of:
Launch
Flight & Chase
Recovery
Duration: ~ 2 hours
Distance: ~ 100 miles
Max Alt: ~100,000 ft
A Flight in Pictures
A Flight in Pictures
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HARBOR
High Altitude Reconnaissance Balloon for Outreach and Research
HARBOR
The Near Space 
Environment
We can reach altitudes between 100,000 and 150,000 feet easily 
with balloon technology
Above 99% of the Earth’s atmosphere
At 105,000 feet, atmospheric pressure ~0.009 atm, 
temperature ~ –44.5º C
Roughly the conditions on the surface of Mars
Can build “off the shelf”
Flying to the edge of space is exciting!
The Atmosphere
Atmosphere consists of 5 
distinct layers, identified by 
temperature
Troposphere (0 – 34,320 ft)
Stratosphere (34,320 to 132,000 ft)
Mesosphere (132,000 to 264,000 ft)
Thermosphere (264,000 to ? ft)
Exosphere
Atmospheric Profile
HARBOR
approximate
Max Altitude
PASCAL
Pressure Aloft Sensor 
to Characterize 
Atmospheric Layering
2 Temperature Sensors
1 Pressure Sensor
Stores data during 
flight; downloaded to a 
computer and analyzed 
after landing
Pressure
Sensor
Temperature
Sensors
Data Logger
(flash drive)
Sample Flight Data
Last Thoughts
High altitude ballooning provides easy access to near 
space with small payloads and experiments
Flight turn-around is quick, so experiments can be 
repeated and/or upgraded many times
Real engineering and science experience!
Let’s go flying!
space.weber.edu/harbor/
HARBOR
